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only in the seventies that steel really began to oust puddled iron.
Of pig-iron, the basis of them both, the output in Great Britain
exceeded that of all the rest of the world at so late a date as 1871.
Of puddled iron, a craft-product in which she held a long lead
through the number of her skilled puddlers, she seems to have
produced something like 3 million tons a year in 1872-3. There-
after there was a drop during the great depression; in 1882 the
figure was as high as 2-8 millions again; but from 1884 it dropped
permanently owing to the growing substitution of steel all round.
Yet steel itself until the middle eighties was subject to a similar
British primacy. Down to 1879 both the large-scale processes
for making it—the Bessemer converter and the Siemens-Martin
open-hearth—could only use iron obtained from non-phosphoric
ores; and, the principal sources of such ores being Sweden and
Spain, they could very cheaply be shipped in the one case to
Middlesbrough and the north-east coast, in the other to South
Wales and Barrow-in-Furness. But the French and German
coal-fields, being inland, could not advantageously get them; and
the abundant native ores within their reach were all phosphoric.
It was an Englishman, Sidney Gilchrist Thomas,1 who discovered
how to make steel out of phosphoric iron by a method applicable
to either converter or open-hearth; it was at Blaenavon and Dow-
lais that the first trials were made; and it was at the Bolckow-
Vaughan works in Middlesbrough that success (1879) was
proved. One sometimes hears it said reproachfully that foreigners
were left to utilize this English invention. But the reason is that
they stood to gain most* It was a minor point for England to use
her native ores, though most of them are phosphoric; but a major
point that she lost her peculiar advantage. On the other hand,
the discovery created a gigantic German steel industry which
would not have been possible without it; and this, which by 1895
had a larger output than the British, played a very important
part in predisposing Germany to aggressive war and enabling
her after 1914 to sustain and prolong it. Also it had much to do
with the curtailment of Great Britain's trade by German com-
* B. 1850 in London of a Welsh father; educated at Dulwich College; at
seventeen became a clerk at Marlborough St. police-court; transferred to Thames
police-court, which he did not leave till 1879. Studied metallurgy at South Ken-
sington and experimented in a backyard; found the theory of his discovery, 1875;
first patent, 1877; final success, 1879; died of consumption, 1885. His coadjutor
was his cousin, Percy Gilchrist, afterwards F.R.S., an ironworks-chemist in South
Wales*

